If human beings care about their relative weight, a form of imitative obesity can emerge (in which people subconsciously keep up with the weight of the Joneses). Using international micro data, this paper documents evidence that well-being is correlated with a person's BMI, and that weight perceptions and dieting are influenced by comparisons with others. Highly educated people view themselves as fatter, holding weight constant, than do those with low levels of education. Nearly one half of all European women view themselves as overweight. Although our results should be viewed cautiously, and fixed-effects estimates are not always well-determined, there are some grounds to take seriously the possibility of socially contagious obesity.
In interesting work at the border between medicine and quantitative sociology, Christakis and Fowler (2007) have recently produced evidence consistent with just such an idea. 4 They find that gains in weight appear to spread through a population --with friends and relatives apparently influencing other friends and relatives, for example --in a way reminiscent of a contagious disease. Burke and Heiland (2007) and Oswald and Powdthavee (2007) present models in this spirit: the former paper assumes that people like to have a weight close to other people's weight, and the latter paper that people have a utility function defined on relative weight and thus rationally choose a weight bearing in mind the weights of peers. Felton and Graham (2005) suggest that changing norms lie at the heart of the obesity phenomenon. In a related way, Maximova et al (2008) have recently shown that young people's perceptions of weight and overweight depend upon the weight of their parents and friends; Ellaway et al (1997) suggest that different places may have different norms of body weight; and Chen and Meltzer (2008) argue that Chinese obesity may be increasing because of changing norms and social contagion.
Relative weight and obesity
Our starting point is the idea that human beings care about their status and position in a society. For example, a longstanding idea in psychology and parts of economics is that --perhaps for Darwinian reasons --utility may depend on a person's relative income. The work of Duesenberry (1949) and Frank (1985) has particularly helped to mould economists' thinking on these issues.
In this paper, we consider an equivalent possibility. It is that a person's utility may depend on his or her relative weight. This idea is somewhat in the spirit of Clark (2003) and Powdthavee (2006) , who provide evidence that, presumably for reasons of reduced stigma, it is psychologically preferable to be unemployed in an area where there are many other jobless people. For a variety of equivalent reasons, it may be easier to be fat in a society that is fat.
It is possible to construct a model where concern for relative weight leads to obesity spirals, and where this happens after only small drops in the price of food. In a world of comparisons, such as Luttmer (2005) , people will often emulate each other in a kind of keeping-up-with-the-Joneses sense, and, as a theoretical idea, fatness could then in principle spread in a way that would have the appearance of a contagious effect.
However, deviant slimness can emerge rationally among some in the population, and we show later that the sign of the second derivative 5 of the utility function (with respect to relative weight) turns out to be crucial.
Assume that relative slimness confers status. If there are gains from such status --perhaps better mates or faster job promotion --then if I have diminishing returns I will invest in status less the more status I have. Thus, when my neighbour gets a little fatter, I rationally myself will become a little fatter (since it is now not necessary to be so slim in order to compete). This logic is based on the assumption of a concave utility function: the concavity leads me to copy the increasingly fatter Jones family in the house opposite mine. But, as explained in Oswald and Powdthavee (2007) , if I have a convex utility function over the status from being slim, I will tend to act in the opposite way. When my neighbour becomes fatter, my marginal utility from slimness rises, and I invest more in slimness. In that case, I diet in the face of societal gluttony. Two social phenomena, in opposite directions, can therefore appear simultaneously: a spiral in obesity while some people deliberately choose to be thinner and thinner.
These ideas go through in a wide range of models, but for concreteness we provide an elementary example.
5 For more general mathematics in imitative settings, see Clark and Oswald (1998) . Kornienko (2004, 2006) provide formal models of status games and comparisons, and Oswald (1983) discusses the appropriate design of nonlinear optimal taxes in a world with concern for relativities.
Let b be body mass, and f(b) be its density in the population. Imagine that social status comes from being slimmer than the herd. Assume it depends smoothly on the gap between average weight and one's own. Define mean body mass, m, as:
Assume that utility from body mass b comes in two forms: there is a direct (whether gain or loss) effect from the consequences of eating and an indirect status effect. Assume there is also a cost to being fat, which might be primarily financial but perhaps also in terms of health and mobility. Then let the individual's maximand be given by the utility
so that, ignoring corners, the first-order condition for optimal weight is
In this case, if society becomes heavier, in the sense that the mean of the weight distribution goes up, a rational individual will imitate the rest of the population if he or she has a concave utility function. This is because the sign of the comparative static derivative db/dm is given by the sign 6 of:
This expression is positive if μ(.), the status part of the utility function, is strictly concave.
Hence the existence of imitative keeping-up-with-the-Jones' in body weight will occur among those with a utility function that exhibits diminishing marginal utility in relative slimness.
The people who choose to become slimmer in the face of rising body weights around them will be those with convex utility functions. If utility convexity in status is more likely close to the top of the distribution (think of Wimbledon tennis champions, as they 6 At the interior maximum of a function J(x,a) with respect to x, locally 0 ) ,
and J is concave in the argument x. move from being ranked third to second to actually winning the tournament), then anorexic dieting will occur particularly among the elite in society, because, by being already close to the top, they have the most to gain. The emphasis here on relativities (here in feelings about weight) is redolent of the approach, in a different sphere, of Richard Easterlin and others that says relative concerns in the utility function are why western society does not see its citizens reporting rising happiness scores through the decades.
There is evidence that people feel they eat too much. Economists are generically loathe to believe that this could be irrational (Cutler et al, 2003) , and tend to assume that obese people are contentedly fat. 7 A simple step, taken before by Oswald and Powdthavee (2007) and Graham (2008) , is then to study if happiness is lower among heavier people.
Graham uncovers negative effects in an NLSY panel. When she allows for time lags, she finds some evidence that lagged obesity is correlated with future depression while lagged depression is not correlated with future obesity.
Data
We first examine the patterns in modern cross-section Eurobarometer data on 29 nations.
Then we turn to longitudinal data in a number of sweeps of the German Socioeconomic Panel (GSOEP) as well as data from the National Child Development Study and the British Cohort Study from the UK and the Health Survey of England. All our tables 8 use self-reported data to construct BMI figures, and as such can be only a first step. Our central conclusion is that, while much remains to be understood, there is some evidence that comparisons and relative-weight concerns play a role. In other words, it may be that 7 Interestingly, Stutzer (2006 Stutzer ( , 2007 demonstrates that obesity is associated with reduced wellbeing most especially among a sub-sample of people who report that they have limited selfcontrol. The general argument that people make mistakes about what will produce happiness is set out in Gilbert (2006) . 8 Standard controls are included in these equations, though are not discussed in detail here; the literature includes Blanchflower and Oswald (2004), Di Tella et al (2001) , Easterlin (2003) , Oswald (1997) , Van Praag and Ferrer-I-Carbonell (2004) , and Winkelmann and Winkelmann (1998) . Jorm et al (2003) , Stunkard et al (2003) and Simon et al (2006) find a correlation between obesity and depression, and debate whether it is a causal connection. Doll et al (2000) uncover stronger links to physical, rather than emotional, health.
people's preference functions contain as an argument their relative BMI. If so, this is consistent, under conditions we explain, with the idea that there might be emulation of others' weights. In the entire sample, 31% of male Europeans, and 43% of female Europeans, say their own weight is too high. To explore the cross-section pattern across different kinds of people, we use these data to estimate in Table 3 There is also a strong gender difference: females are much more prone, for any given BMI value, to feel overweight.
In Table 3 there are signs of a decreasing effect in age, particularly for women, and a marked correlation with Age Left School. As previously found in the work of Oswald and Powdthavee (2007) on Britain, for any given level of BMI the most highly educated Europeans here are more likely to view themselves as overweight. For example, the 'Age Left School over 20' coefficient is 0.5303, with a t-statistic above 10, in column 1 of Table 3 . This category is a proxy for college-educated. The finding that greater levels of education are associated with a greater perception of high body weight is true among males and females; it operates monotonically in each of columns 2 and 3 in Table 3 .
In Table 3 , the coefficient on relative BMI seems of special interest. Here relative BMI is measured as an individual's BMI divided by the average BMI from their country*age band*gender cell. Age bands are defined in twelve five year age groupings from <20; 20-24 and so on in five year bands up to 69 and then 70 and over. The coefficient on the relative BMI variable is approximately -1.7 for males, with a t-statistic of 1.78, so the null of zero is not quite rejected at conventional levels, and the sign is inconsistent with the idea that people might worry about being fatter than others. For females, however, the coefficient is approximately 2.6 with a t-statistic of 4.51. Hence there is evidence --as a matter of correlation not causation --that, regardless of absolute BMI, those reporting fatness relative to their peers are more concerned about their own weight.
Comparisons apparently matter; the absolute level of BMI itself is not a sufficient statistic. Tables 4 and 5. Table 4 gives, for 1996, the answers to:
Equivalent patterns show up in
Here are some statements. and finds particularly large numbers of women saying they have recently been on a diet.
The first two columns of Table 5 provide ordered logit equations in which the dependent variable is a measure of dissatisfaction with weight. The third and fourth columns of Table 5 are dprobit equations in which the dependent variable is 'having dieted in the last 12-months'. Greece, Luxembourg and the UK have the largest country dummies.
Especially among Europe's females, a high value of relative BMI is a predictor of those who say they have been on a diet in the previous year: the coefficient is 0.6001 with a tstatistic of 4.07. For women, there is little or no age-gradient in who diets, whereas for men it is mostly older males who diet. Once again, education enters strongly. Highly educated people are more likely, ceteris paribus, to be dissatisfied with their weight and to say they have been dieting. For women, however, the negative association is again found. In the other columns of Table A1 , there is evidence of nonlinearity in BMI.
Most of this evidence is consistent with that from cross-sectional work for the United States in Felton and Graham (2005) , Switzerland in Stutzer (2006) , Britain in Oswald and Powdthavee (2007) , and the Netherlands in Cornelisse-Vermaat et al (2006) , and also with some of the longitudinal associations in Roberts et al (2000 Roberts et al ( , 2002 .
A negative correlation between happiness and BMI does not establish causality. It is simply a cross-section pattern; ignores the difference between marginal and average preferences in the population; could be driven by the fact that unhappy people feel compelled to eat; or could simply reflect the fact that a rational eater's utility may be increasing in the flow of eating but decreasing in the stock of fatness. 10 We now turn to evidence from the German Socioeconomic Panel. There are three sweeps of the panel where people are asked for their height and weight. Life satisfaction data (on a ten-point scale) are also collected. This makes it possible to estimate fixedeffects models of well-being in which BMI measures are included as regressors.
In Table 7 , the first three columns are pooled OLS equations in which life satisfaction is the dependent variable. For simplicity, life satisfaction, which has a mean of 6.9 out of a possible 10, and a standard deviation of 1.8, is treated cardinally; ordered estimators give the same results. A number of standard controls, including education and income, are included in these cross-section equations. A strong negative association with BMI is found, and is especially clear for German women, where the coefficient is -0.0198 and the t-statistic is 6.50. For males, by contrast, the coefficient is approximately one third of this size, with a t-statistic of 1.78. Hence, even after controlling for many personal characteristics, fatter people are less satisfied with their lives. The standard deviation of BMI is approximately 5 for women. Thus a one-standard-deviation move up in body mass index is associated, in the cross-section of Table 7 , with approximately 0.1 fewer life-satisfaction points among German women. This negative association is not, however, maintained in the final three Fixed Effects columns of Table 7 . In these equations, BMI now enters positively, and in a way that allows the null hypothesis of zero to be rejected.
There have been few attempts to assess the longitudinal patterns in weight and wellbeing, so these German Socioeconomic Panel results seem interesting and to provide a challenge to some conventional thinking. The presumption in the medical and psychological literatures has been that a high BMI is bad for physical and mental wellbeing. It is not possible to use Table 7 to say whether BMI is causing or is the cause of well-being (or neither), but experiments with the inclusion of lagged BMI in these equations did not alter the principal patterns.
In Table 8 , we see, as in Eurobarometer and NCDS data, that there is evidence of a nonlinear association between BMI and well-being. Interestingly, this holds true even in the fixed effects specification in the final three columns of Table 8 , where the turning point in the quadratic occurs at extremely high BMI values around 50.
Finally, is there any evidence for a role for relative BMI in life-satisfaction equations? Table 9 attempts to address this. We allow separately for the logarithm of BMI and the logarithm of others' BMI. The latter --a kind of comparison level of bodyweight --is calculated here by averaging the BMI of all the people in the sample in that year and that federal state within Germany. Table 9 uncovers one notable coefficient, in a fixed effects framework, on the variable for peers' body mass index. This is the coefficient on Log Average BMI of 4.536 for men.
The result implies that, after differencing out person-effects, life satisfaction is higher among those men who live in an area populated by fatter individuals 11 .
Conclusions
This paper documents the international patterns in well-being, weight, dieting, and people's perceptions of being overweight.
It draws upon samples from the Eurobarometer Surveys, the German Socioeconomic Panel, and three British data sets.
We explore the idea that utility may depend upon an individual's relative weight.
Personal appearance is immediately observable to others, and human beings have to compete for job promotions, sexual mates, and much else. This means that choices about physical characteristics such as body weight may be determined --whether consciously or unconsciously --in a way that depends on others' choices.
Although much remains to be understood, we find evidence that comparisons and relative-weight matter. It may be that people's utility functions contain as an argument their relative BMI. If so, this is consistent, under conditions we explain, with the idea that there can be a Keeping up with the Joneses effect that manifests itself as a kind of obesity imitation or contagion.
The paper reaches a number of specific conclusions.
First, we find that more than one third of Europe's population view themselves as overweight. This fact might be set alongside Offer's (2006) Second, in cross-section German GOESP well-being equations, we uncover a negative effect from own-BMI. There are also signs of nonlinearities in the relationship.
Third, fixed-effects equations paint a rather different picture. Importantly, the effect of own-BMI is now not negative, but rather is typically positive (something we also find for males in one British cross-section, in the appendix, for NCDS and BCS data). This is a puzzle. It differs from the results of Graham (2008) , and suggests that much more longitudinal research is needed on the links between BMI and well-being. 
Q. 'Would you say that your current weight is…? 1=Too low; 2= About right; 3= Too high
Relative BMI is the individual's BMI divided by the average BMI in the age cell done separately by gender*country. Age bands are defined in twelve five year age groupings from <20; 20-24 and so on in five year bands up to 69 and then 70 and over. 
Q2. Over the last 12 months, have you been on a diet, or not ?
Tabulated above are the mean dissatisfaction scores (1=very satisfied…5=very dissatisfied) by country and gender in columns 1 and 2 and the % who have dieted in columns 3 and 4
Source: Eurobarometer #44.3: Health Care Issues and Public Security, February-April 1996; ICPSR -6752. England, 2004 . A GHQ score is a standard measure of psychological ill-health. It amalgamates answers to 12 separate mental-distress questions: "Have you lost much sleep over worry?"; "Been able to concentrate on things?"; "Felt you are playing a useful part in things?"; "Felt capable of making decisions about things?"; "Felt constantly under strain?"; "Felt you could not overcome your difficulties?"; "Been able to enjoy your normal day-to-day activities"; "Been able to face up to your problems"; "Been feeling unhappy and depressed?"; "Been losing confidence in yourself?"; "Been thinking of yourself as a worthless person?"; "Been feeling reasonably happy all things considered?". Source: NCDS 7 and NCDS 6.
